Abstract This paper presents a systematic review of the quantitative HIV research that assessed the relationships between religion, spirituality, HIV syndemics, and individual HIV syndemics-related health conditions (e.g. depression, substance abuse, HIV risk) among men who have sex with men (MSM) in the United States. No quantitative studies were found that assessed the relationships between HIV syndemics, religion, and spirituality. Nine studies, with 13 statistical analyses, were found that examined the relationships between individual HIV syndemics-related health conditions, religion, and spirituality. Among the 13 analyses, religion and spirituality were found to have mixed relationships with HIV syndemicsrelated health conditions (6 nonsignificant associations; 5 negative associations; 2 positive associations). Given the overall lack of inclusion of religion and spirituality in HIV syndemics research, a conceptual model that hypothesizes the potential interactions of religion and spirituality with HIV syndemics-related health conditions is presented. The implications of the model for MSM's health are outlined.
Introduction
HIV is a major public health concern and continues despite decades of research and prevention initiatives. Men who have sex with men (MSM) continue to be disproportionately affected by HIV in the United States [1] . In 2011 MSM comprised 79 % of new HIV infections among men [1] , although they only accounted for 4 % of the male population. Furthermore, among MSM, Black and Latino men have been found to be disproportionately affected by HIV as they represented 39 and 29 % of new HIV infections, respectively, in 2011 [2] . Several decades into the HIV epidemic, MSM are still overwhelmingly burdened by this disease.
Initially, HIV prevention research focused on individual risk factors (e.g. condomless sex, drug use, sexual stigma) but has progressed to studying the influence of syndemics [3] . Syndemics are conceptualized as two or more co-occurring, mutually enhancing risk factors (e.g. poverty, racism, homonegativity) or health conditions (substance use, depression, sexual compulsivity) that intersect to increase the likelihood of disease development [4] .The inclusion of syndemics in HIV prevention research has advanced the literature and increasingly examines the effect of the interplay of cultural factors (e.g. racism and homonegativity) and syndemics on HIV.
However, religion and spirituality are two important cultural factors that continue to be understudied in the HIV literature. Religion and spirituality are overlapping but distinct constructs that focus on one's relationship with the sacred [5] . Whereas spirituality is most often defined as a, multidimensional, and transcendent relationship with the sacred that is free of boundaries, religion tends to be defined by its boundaries in its creation of specific rules and criteria for engagement with the sacred [6] . Religion also embraces nonspiritual, social concerns such as politics and economics, whereas spirituality is most often viewed as a unique experience that varies for each person. These factors have the potential to moderate, mediate, and directly influence how syndemics impact the overall health of MSM [7] . The broader epidemiology of religion literature [7] [8] [9] presents compelling evidence that religion and spirituality may influence health via several mechanisms:
(1) the regulation of individual lifestyles and health behaviors, (2) provision of social resources (e.g. social ties, formal and informal support), (3) promotion of positive self-perceptions (e.g. self-esteem, feelings of personal mastery), (4) provision of specific coping resources (i.e. particular cognitive or behavioral responses to stress), (5) generation of other positive emotions (e.g. love, forgiveness), (6) promotion of health beliefs, and (7) ''…healing bioenergy (and other supernatural influences)'' [7] . The influences of religion and spirituality on health via these mechanisms have generally been studied using several models that propose that (1) religion and spirituality act as preventive agents for negative health outcomes, (2) religious and spiritual practices increase or decrease depending on the stressors one experiences in his environment, (3) religion and spirituality act as moderators for health behaviors and outcomes among people with high levels of stress, and (4) religion and spirituality provide counterbalancing, salutary effects on health outcomes [7] . While there is substantial evidence of these effects of religion and spirituality on the health of general populations (i.e. most often presumed heterosexual samples) [5-7, 9, 10] , there is a dearth of research on this topic related specifically to MSM. Furthermore, there is no integrative theoretical model that addresses religion and spirituality's influences on HIV syndemics among MSM. Such a model may prove useful in addressing HIV treatment and prevention among MSM.
Religion and spirituality are important factors in many LGBT people's lives. The Pew Research Center [11] found that 51 % of LGBT adults reported being religiously affiliated and 17 % of those people reported that religion was very important in their lives. Among gay and bisexual men 52 and 51 %, respectively, reported having a religious affiliation [11] . These numbers indicated that religion is a highly salient factor in the lives of gay, bisexual, and other MSM. Spirituality is also an important factor in many LGBT people's lives [12, 13] and encompasses one's personal connection with her or his higher power(s). Religion and spirituality are also significantly associated with several mental and physical health outcomes [14] and can function as both risk and protective factors for negative health outcomes [15] . The duality of religion and spirituality is a significant aspect of these forces and more research is needed to understand how to maximize their health inducing qualities and minimize the deleterious ones.
Religion and spirituality may be particularly salient for MSM people of color and thus may influence their health in significantly different ways than their white counterparts. For example, Black MSM are more likely to report that religion and spirituality are very important to them compared to their counterparts of other races [16] . Furthermore, participating in religious rituals and attending religious services are activities that provide strong cultural bonds for many Black and Latino MSM with their racial and ethnic communities [17] as well as other MSM [18] . In addition, MSM of color have been found to use spirituality as a coping mechanism for homonegativity [18] and illness [19] . Given these findings, it might be expected that any associations of religion and spirituality with syndemics may be influenced by race.
This paper aims to examine the influences of religion and spirituality on the health of MSM and provide a conceptual framework for incorporating those factors into HIV research with MSM. Specifically, this paper will present a systematic review of the published, scholarly literature on religion, spirituality, and HIV syndemics and syndemicsrelated health conditions [3] (i.e. depression, substance use, intimate partner violence, childhood sexual abuse, and HIV risk behavior) among MSM. This paper also attempts to expand the HIV prevention literature by proposing a conceptual model of how religion and spirituality may impact the health of MSM. No such model currently exists and our model is unique in its conceptualization of various aspects of religion and spirituality at the structural, social and individual ecological levels [20] influencing each other and the health of MSM. It is hoped this paper will prove useful in (1) fostering a better understanding of the ways in which religion and spirituality are currently addressed in the HIV syndemics research and (2) providing a conceptual model to help advance HIV prevention scholarship at the intersection of religion, spirituality, and HIV syndemics.
Methods
This systematic review was conducted in accordance with the PRIMSA guidelines [21] . EBSCO Host (all databases described in the Appendix) and PubMed were searched in September and October 2014 for all articles related to syndemics, religion, and spirituality. Several search terms were used to find articles relevant to this systematic review. Exact search terms are described in the Appendix. A total of 36 searches in eight domains (i.e. syndemics, depression, substance use, intimate partner violence, childhood sexual abuse, sexual compulsivity, seroconversion, and HIV risk behavior) were conducted. An example of search terms include: (relig* AND gay AND syndemic); (spirit* AND gay AND syndemic); (relig* AND men who have sex with men AND syndemic); (spirit* AND men who have sex with men AND syndemic); (relig* AND bisexual AND syndemic); and (spirit* AND bisexual AND syndemic). We included the MeSH terms in the search only in the PubMed database. Reference lists of retrieved publications were also examined for any additional relevant publications. No limitations or exclusions were made based on publication date.
Article Selection
All records were reviewed for duplicates. Duplicate and irrelevant records were removed. Then abstracts were reviewed for relevance. They were deemed relevant if they mentioned ''religion'' ''spirituality'' and ''syndemics'' or a syndemics-related health conditions (i.e. depression, substance use, intimate partner violence, childhood sexual abuse, sexual compulsivity, seroconversion, and HIV risk behavior). Next, full articles were reviewed to assess their eligibility criteria. Eligibility criteria was (1) published studies only; (2) scholarly (peer-reviewed) only; (3) sample or subsample had to be comprised of US-residing MSM at time of study; (4) focused on gay or bisexual male/MSM sample or gay or bisexual male/MSM subsample; (5) quantitative methodology; and (6) must contain at least one statistical analysis of the relationship between a religion or spirituality variable and syndemics or a syndemics-related health condition. These inclusion criteria were chosen due to the authors' desire to examine the relationship between syndemics and syndemics-related health conditions among US-residing MSM, which is consistent with Stall et al.'s [22] original syndemics theory that focused on US-residing MSM. Furthermore, while qualitative studies enrich the literature with personal accounts that uncover new or understudied phenomena and contextualize quantitative data, this study aimed to assess the quantitative relationships between religion, spirituality, and syndemics and syndemics-related health conditions. Therefore, only quantitative studies were included. Editorials, letters, technical reports, dissertations, and commentaries were excluded.
Data Collection Process
The data collection process was conducted in two phases. First, HIV syndemics articles that focused on MSM were assessed for their inclusion of religion or spirituality in their quantitative analyses. Second, studies that included at least one quantitative analysis of the relationship between a religion or spirituality variable and a syndemics-related health condition were assessed to determine the relationship (i.e. significant positive, significant negative, nonsignificant) between the religion or spirituality variable and the syndemics-related health condition. Data about the measures used to assess religion and spirituality was also collected. In addition, the percentage of racial and ethnic minorities and other demographic characteristics of the samples in each study were assessed.
Results
A summary of the article selection process is presented in Fig. 1 . No studies that specifically assessed the direct or indirect quantitative relationships between syndemics, religion, and spirituality were found. There were nine studies that quantitatively examined the associations between syndemics-related health conditions, religion, and spirituality (see Table 1 ). These studies were published between 1992 and 2013. Most of the studies (N = 5) included mostly or only participants from the Western and Southwestern regions and men who identified as either gay or bisexual (N = 7). Four of the studies did not report participants HIV-serostatus, three included only persons Four of the studies focused on depression, two focused on substance use, and three were related to HIV risk behaviors. No studies were found that assessed the quantitative associations between religion or spirituality and intimate partner violence, childhood sexual abuse, sexual compulsivity, or seroconversion. Most of the studies (N = 8) focused on either religion or spirituality. Only one study focused on both religion and spirituality. Approximately half (N = 5) of the studies used some type of formal measure to assess religion or spirituality. Less than half (N = 3) of the studies examined more than one dimension of religion or spirituality in the participants' lives. Dimensions of religion and spirituality that were examined included religious coping, religious attendance, religious activity, intrinsic religion, religious service utilization, subjective religious identity, spiritual beliefs, spiritual activities, spiritual coping, and churchs' attitudes towards gay sex. Readers are referred to Idler et al. [23] for an explanation of the multiple dimensions of religion and spirituality as it is outside the scope of this paper.
Out of thirteen statistical tests (across the nine studies), six analyses were found to be nonsignificant [24] [25] [26] [27] . There were two positive associations between religion, spirituality, and syndemics-related health conditions. Specifically, spirituality was found to be positively associated with depression [28] and self-reported religious/ spiritual identity was positively associated with alcohol and drug use [29] . There were five negative associations between religion, spirituality, and syndemics-related health conditions. Specifically, religious coping was negatively associated with depression [26] , religious identity was negatively associated with club drug use [30] , engaging in spiritual activities was negatively associated with condomless anal intercourse [27] , one's church's positive attitudes towards gay sex were negatively associated with the likelihood of engaging in sex without condoms [31] , and spiritual coping was negatively associated with the likelihood of engaging in sex without condoms [32] . There were no discernable differences in significance of results related to dimensions of religion or spirituality (e.g. religious coping versus spiritual activities) measured. Most of the studies (N = 6) used multivariate analyses (e.g. multiple regression, logistic regression). However, there were no discernable differences in significance of results related to whether statistical analyses were multivariate or univariate.
The studies included in this review had varying levels of racial and ethnic diversity in their analytic samples. These percentages ranged from 9 to 84.7 %. Studies that reported higher percentages of racial and ethnic minorities (N = 4) found more significant negative associations between religion, spirituality, and syndemics-related health conditions than studies that did not have high percentages of racial and ethnic minorities (N = 4).
Discussion

Summary of Findings
No published peer-reviewed articles that quantitatively examined the relationships between religion, spirituality, and HIV syndemics among MSM were found in this systematic review. Furthermore, only nine published peer- 
Implications of Findings
The findings of this study reveal two significant facts. First, the incorporation of religion and spirituality in HIV syndemics quantitative research focused on MSM is nonexistent. Second, the inclusion of religion and spirituality in quantitative HIV syndemics-related health conditions research that is focused on MSM is sparse. This paucity of research related to religion, spirituality, HIV syndemics, and HIV syndemics-related health conditions represents an area for growth in the HIV prevention literature and larger MSM-focused health disparities literature. While qualitative studies focused on MSM [18, [33] [34] [35] [36] and quantitative studies focused on LGBT people in general [37] [38] [39] have addressed the intersection of religion and spirituality with HIV and other health outcomes, HIV syndemics and HIV syndemics-related health conditions research focused on MSM have yet to do so. HIV syndemics and other health disparities research with MSM could benefit from a more comprehensive and theoretically driven incorporation of religion and spirituality. Religion has been found to be associated with positive health outcomes and behaviors such as HIV medication adherence [40] , quality of life, social support, effective coping strategies and less psychological distress [41] . Positive health effects for persons living with HIV, in general, have been linked to spirituality. Specifically, spirituality has been found to be associated with greater preservation of CD4 cells, lower viral loads [42] and lower salivary cortisol levels [37] in HIV-positive individuals as well as effective coping during difficult times [43] in MSM. Religion and spirituality also have their drawbacks. Homonegative religious experiences have been linked to higher levels of internalized homophobia [12, 44] and can contribute to cognitive dissonance regarding sexual and religious identities [45, 46] , feeling isolated from one's church [47] , and decreased sexual orientation disclosure [44] . Of note, is that even in the midst of homonegative and oppressive forces, religion and spirituality can serve as a source of resiliency [48, 49] . For example, religious faith has been found to significantly contribute to resiliency (participants' ability to handle changes or misfortunes in their lives) [49] among Black LGBT emerging adults even when they had high levels of internalized homonegativity. These findings highlight the multifaceted influences religion and spirituality could have on the health of MSM.
At the end of Stall et al.'s [22] chapter on syndemics, they encouraged the development of a program of research that seriously investigates the health concerns of racial and ethnic minority and low-SES MSM. A focus on MSM of color is especially important, given the disproportionate HIV rates among them [2] . Religion and spirituality have historical importance and significant present-day influences in the lives of racial and ethnic minority MSM [50] [51] [52] and the incorporation of these factors into syndemics research may be even more important for this population. Research has found that MSM of color are more likely to consider themselves religious, identify as spiritual, and engage in private prayer [12] as well as attend church [12, 34, 35] more than their white counterparts. Furthermore, MSM of color are likely to be attending non same-sex affirming churches [43, 47, 50] and are thus more susceptible to the negative influences of religion. Any HIV prevention and MSM health disparities research that incorporates religion and spirituality must also seriously consider how these factors intersect with race, ethnicity, and racism.
Conceptual Model for the Influences of Religious and Spiritual Mechanisms on HIV Syndemics & Other Sexual and Mental Health Disparities
The lack of inclusion of religion and spirituality in quantitative research related to HIV syndemics among MSM, as found in this systematic review, may be due to a lack of a comprehensive framework for thinking about how religion and spirituality may influence the health of MSM. Thus, we propose a conceptual model informed by social ecological theory [53] [54] [55] , the findings from this systematic review, and findings from religion, spirituality, and health related studies in the broader epidemiology of religion [7, 8, 10, 56, 57] and public health [58, 59] fields. This model highlights the ways in which religion and spirituality may influence the health of MSM (see Fig. 2 ). We propose that religion and spirituality manifest across three different ecological levels: structural, social and physical, and individual. Religion and spirituality may influence the health of MSM via one of these three levels independently. In addition, the manifestation of religion and spirituality at one level may influence their effects on another level and this multi-level interaction may combine to influence the health of MSM. For example, policies at the structural level (e.g. religious freedom laws that allow private business owners to discriminate against gay customers) that are often supported by homonegative religious beliefs (e.g. ''Gays are an abomination against God'') may influence the individual spiritual beliefs of MSM, which combined may contribute to psychological processes that put them at risk for negative health outcomes such as depression.
The structural level of our conceptual model highlights the impact of religion and spirituality on social conditions and policies and institutional contexts. Little research has specifically investigated the influences of religion and spirituality at the structural level on the health of MSM. While none of the studies found in our systematic review examined the associations between health outcomes and religion or spirituality at the structural level, there has been some evidence to support this relationship. One study found that LGB youth who lived in a county with a religious climate that was supportive of homosexuality had significantly fewer alcohol abuse symptoms and sexual partners [60] . More research is needed to assess how religious and spiritual factors at the structural level may relate to health behaviors and outcomes for MSM.
The social and physical level of our model focuses on the interplay of religion and spirituality with social contexts, social relationships, and physical contexts. Religious and spiritual factors at this level include such factors as religious and spiritual group cohesion and beliefs, religious and spiritual participation, and access to religious and spiritual resources. Four of the studies [25] [26] [27] 31] that were found in our systematic review defined religion or spirituality at this level. Two out of 13 analyses (15 %) yielded significant associations between religious variables at this level and health outcomes; thus, providing support for the proposed pathway in the conceptual model [27, 31] . For example, Folkman et al. [27] found that higher levels of participation in spiritual activities were significantly associated with reporting no condomless anal sex in the previous month. HIV research would benefit from investigating how social and physical level religious and spiritual factors (e.g. religious and spiritual economic initiatives and physical spiritual resources) may impact the health of MSM.
The individual level highlights the impact of religion and spirituality on individual psychological factors, behaviors, and biological processes. Eight studies in our review measured religion or spirituality at this level [24] [25] [26] [27] [28] [29] [30] 32] . Religious and spiritual factors at the individual level, such as religious identity, have been linked to both positive and negative health outcomes for MSM. Our [27, 31] . Pathway c illustrates the influence of religion and spirituality at the individual level on MSM's health. Five analyses out of 13 from the systematic review provided evidence for this relationship [26, [28] [29] [30] 32] review found five out of 13 analyses (38 %) that provided evidence to support the relationship between religion and spirituality at the individual level with health outcomes for MSM [26, [28] [29] [30] 32] . For example, Woods et al. [26] found that religious coping was significantly associated with fewer depressive symptoms in a sample of HIV-positive MSM. There is a growing body of research examining religion and spirituality's influences on individual level psychological and behavioral processes in MSM. However, there has been no research, to date, that has examined religion and spirituality's impact on the biological processes of MSM specifically. Yet, findings from research in the epidemiology of religion field suggest that religion and spirituality are associated with biological functioning in the general population. Studies have found that religion and spirituality have effects on people's health via biological processes such as lowering blood pressure [61] , oxidative stress [62] , and stress hormone levels and reactivity [9] . Among persons living with HIV, in general, religion and spirituality have been found to improve immunological functioning [42] . More research that focuses on religion and spirituality's influences on the biological processes of MSM is needed. Overall, our review found a higher percentage of analyses with significant associations between religion, spirituality, and health outcomes at the individual level. This finding may be a factor of religion and spirituality actually having stronger influences at the individual level or a byproduct of the higher percentage of studies examining religion, spirituality, and health outcomes at the individual level versus the structural and social and physical levels. More research is needed to determine the primary contributor to this finding.
It should be noted that religious and spiritual factors at all levels in this model are not static but interact with each other in complex ways. While no research studies in our review examined the interplay of religion and spirituality across ecological levels, the larger epidemiology of religion literature provides evidence of bidirectional and mutually influential relationships between levels. For example, religious doctrine may dictate a religious organization's perspective on homonegativity and thereby influence a gay or bisexual man's feelings about his personal relationship with the sacred [63] . The studies in our systematic review reported on the unidirectional associations between religion, spirituality, and health outcomes. However, there have been studies that found that certain health outcomes (i.e. HIV seroconversion) are associated with increases in religion and spirituality at the social and physical level and individual level [42] . Thus, there is evidence of a bidirectional relationship between religion and spirituality and health.
Investigators who choose to utilize this model to inform their research are encouraged to measure more than one religious and spiritual factor in their research and take a comprehensive approach that assesses the multidimensional and multilevel influences of religion and spirituality on the health of MSM. For example, instead of only measuring religious and spiritual participation's (at the social and physical level) effect on HIV risk in MSM, researchers may find it more beneficial to examine how religious and spiritual climate (at the structural level) is associated with religious and spiritual group cohesion (at the social and physical level) and how religious and spiritual group cohesion impacts HIV risk via religious and spiritual identity. In addition, it should be noted that religious and spiritual factors at all levels can have positive, negative, neutral, or mixed associations with the health of MSM. The strengths of these associations are likely influenced (i.e. mediated or moderated) by several factors including lifespan developmental stage, time, sociodemographic factors (e.g. race), and which level the religious or spiritual factor resides in the conceptual model (i.e. factors at the structural level may have less direct impact on the health of MSM than factors at the individual level).
Furthermore, the protective and positive relationships between the health of MSM and religion and spirituality are understudied. Given the homonegative tone of several western religious traditions (i.e. Christianity, Islam, and Judaism), most research has focused on the negative aspects of religion in the lives of MSM. Yet, religion has also been found to be a positive force for many MSM, especially MSM of color. It has been found to be a protective factor against racism [64, 65] and a resilience factor in the face of internalized homonegativity [49] . Furthermore, religious institutions have traditionally been bastions of economic and social support for poor community members [66] including those who are LGBT. Scholarship that expands the knowledgebase about religion and spirituality to the positive psychology spheres can have beneficial implications for the health of MSM.
Limitations
There were some limitations to this study. We only focused on peer-reviewed scholarly literature and did not include editorials, letters, technical reports, theses, dissertations, or commentaries in our review. These excluded publications, while not necessarily scholarly, may have presented more in-depth discourse about religion, spirituality, HIV syndemics, and HIV for MSM. Also, only two databases using specific search terms were used to identify publications for inclusion in this review. The review is most likely to be exhaustive; however, it is possible more publications could have been identified if more databases were searched. To the extent that negative and nonsignificant findings are less likely to be published, there may exist a larger body of data indicating a lack of association between religion, spirituality, HIV syndemics, and HIV syndemics-related health conditions than is evident from the scholarly literature reviewed in this paper.
Readers are encouraged to use caution in generalizing the findings of this review. MSM residing in the US were the target population for this review; therefore, it may be inappropriate to generalize these findings to MSM outside of the US. In addition, most of these studies were conducted with men who openly (at least for the purposes of being included in the studies) identified as gay or bisexual. The influences of religion and spirituality on HIV-syndemics and HIV syndemics-related health conditions may differ for MSM who do not disclose their sexual orientations.
Conclusions
This paper has highlighted the lack of inclusion of religion and spirituality in HIV syndemics research with MSM. It has also provided a conceptual model to help HIV researchers and public health policy makers begin to understand how religion and spirituality may impact the health of MSM. The need for the inclusion of religion and spirituality in HIV and health disparities research with MSM is clearly supported by this systematic review and ways to address that gap are outlined in the conceptual model. HIV researchers and public health policy makers are encouraged to begin to critically examine how religion and spirituality may influence health among MSM and how to use these factors to promote positive health outcomes.
